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@ Horizontal scroll compressor. 



@ A hermetic horizontal scroll compressor (10) pump oil from the sump to a lubrication distribution 
uses the motion of the Oldham coupling (20) to system for the scroll compressor (10). 




FIG 2 
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Background of the Invention 

A hermetic scroll compressor is normally in a 
vertical orientation so that lubrication for the shaft 
and orbiting scroll bearings, anti-rotation device, s 
thrust surfaces, etc. is. typically, supplied by a 
passive centrifugal pump incorporated into the 
drive shaft. Oil is drawn from a sump which is 
located at the bottom of the compressor shell and 
enters the pump through an orifice in the bottom of n 
the shaft. The parts requiring lubrication are. nor- 
mally, no more than a foot or so above the oil level 
of the sump so that a small increase in the oil 
pressure due to its radial acceleration is sufficient 
to supply the oil to the required locations. This is 
relatively simple, passive lubrication system is a 
primary reason why hermetic scroll compressors 
are designed to operate in a vertical position. In 
this orientation, the compressor height-to-diameter 
ratio is generally two, or more. By comparison, a 20 
typical reciprocating compressor of the same ca- 
pacity has a height-to-diameter ratio of approxi- 
mately 1.5. 

For many applications, the height of tiie com- • 
pressor is a primary factor because of packaging 25 
considerations. Very often, the height of an air 
conditioning, refrigeration or heat pump unit is 
more important than its width or depth. Accord- 
ingly, a distinct advantage could be realized if the 
scroll compressor could be designed to operate in 30 
a horizontal orientation. However, in changing the 
orientation of a hermetic scroll compressor from a 
vertical to a horizontal orientation, there are signifi- 
cant changes in the lubrication system and gas 
flow paths. The motor, crankcase, anti-rotation de- 35 
vice and scroll members will extend below the level 
of the oil in the sump although it is not necessary 
that all of the members be exposed to the oil 
sump. The parts to be lubricated are located no 
more than a few inches above the sump as op- 40 
posed to a foot, or more, in a vertical unit but tiie 
drainage paths are shorter and over different parts. 
The oil sump blocks some normally used gas 
paths which are used in cooling tiie motor and 
removing entrained oil and some of the drainage 4S 
paths can contribute to oil enti-ainment. 



Summary of the Invention 

A scroll compressor is horizontally oriented 
which reduces the height by a half as compared to 
a vertical unit. Since the oil sump is no longer 
located at what is now an end. the length of the 
shell can be reduced by the amount necessary to 
define the sump and to accommodate the oil pic- 
kup tube carried by the crankshaft. Because the 
crankshaft is no longer acting as a centrifugal 



pump, the passages used to produce ttie centi-i- 
fugal pumping can be simplified and/or eliminated 
making machining easier and less expensive. The 
oil pump is of the positive displacement type with 
the inlet located below the liquid level of the oil 
sump. The pump is driven by. or is Integral with, 
eitfier the orbiting scroll or the anti-rotation device. 

It is an object of this invention to provide a 
horizontal hermetic scroll compressor. 

It is another object of this invention to reduce 
the cubage of a hermetic scroll compressor. 

It is a further object of tiiis invention to reduced 
the overall height of a hermetic scroll compressor. 

It is an additional object of this invention to 
provide improved lubrication in a hermetic scroll 
compressor. These objects, and others as will be- 
come apparent hereinafter, are accomplished by 
the present invention. 

Basically, a hermetic scroll compressor is lo- 
cated horizontally thereby permitting a length and 
cubage reduction corresponding to the oil sump of 
a vertical unit. With tiie sump located such that the 
scroll and anti-rotation structure goes beneath the 
surface of the oil sump, the motion of the anti- 
rotation device is employed to drive a positive 
displacement lubrication pump. The lubricating 
pump pumps the oil to the interfaces between the 
anti-rotation device and the fixed and orbiting 
scroll, to the interface between the orbiting scroll 
and the crankcase and to the bearings supporting 
the crankshaft and tiie bushing between the crank- 
shaft and orbiting scroll. 

Brief Description of tiie Drawings 

For a further understanding of the present in- 
vention, reference should now be made to the 
following detailed description thereof taken in con- 
junction with the accompanying drawings wherein: 

Figure 1 is an end view of a horizontal scroll 
compressor; 

Rgure 2 is a sectional view taken along line 
2-2 of Figure 1; 

Figure 3 is an enlarged view of the bottom 
portion of the crankcase as viewed looking towards 
the left in Rgure 2; 

Figure 4 is a sectional view taken along line 

4- 4 of Rgure 3; 

Rgure 5 is a sectional view taken along line 

5- 5 of Figure 3; and 

Rgure 6 Is a view of the anti-rotation device. 



Description of the Preferred Embodiment 

In Figures 1 and 2 the numeral 10 generally 
designates a low side, horizontal hermetic scroll 
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compressor including a she!! 12 made up of end 
portions 12-1 and 3 which are welded or otherwise 
suitably joined to middle portion 12-2. Within shell 
12 are fixed scroll member 16. orbiting scroll mem- 
ber 18, anti-rotation device 20 in the form of an s 
Oldham ring or coupling, crankcase 30, crankshaft 
32, rotor 34 which is secured to crankshaft 32 and 
stator 36, as Is conventional. Additionally, crank- 
shaft 32 is supported at one end by bearing 40 and 
is supported at the other end by bearing 42 as well io 
as being connected to boss 18-1 of orbiting scroll 
18 via a bushing, sliding block or any other suitable 
structure 44. The staicture so far described is 
generally that of a vertical hermetic scroll placed 
horizontally. The first consequence of the changed 75 
orientation is the relocation of the oil sump 50 
which causes portions of stator 36, crankcase 30, 
anti-rotation device 20, orbiting scroll 18 and fixed 
scroiri6 to be located beneath the level of the oil 
sump although not necessarily directly exposed to 20 
the oil in sump 50. A second consequence is the 
elimination of the need for crankshaft 32 and/or an 
oil pickup tube (not illustrated) to extend into an oil 
sump defined by shell member 12-1. As a result, 
the shell member 1 2-3 can be placed closer to the 25 
end of crankshaft 32 thereby reducing the length of 
shell 12 and its cubage. Other consequences are 
changes in the coaction between bearings 40 and 
42 with crankshaft 32 since they now bear the 
weight of the crankshaft 32 and its carried mem- 30 
bers on one side, the lowest point, and because 
the crankshaft 32 no longer needs to provide a 
centrifugal pumping force to the oil to cause it to 
be pumped. 

In a conventional anti-rotation device 20 of the as 
Oldham coupling type, the Oldham coupling recip- 
rocates with respect to the fixed scroll 16. Simi- 
larly, the orbiting scroll 18 reciprocates with re- 
spect to the Oldham coupling 20 but. since the 
Oldham coupling is also reciprocating at 90* with 4o 
respect to the direction of reciprocation of the 
orbiting scroll 18. the net result is an orbiting 
motion of orbiting scroll 18 with respect to fixed 
structure in a shell 12 such as fixed scroll 16. The 
motion of either the anti-rotation device 20 can be 45 
adopted to drive a positive displacement pump 
according to the teachings of the present invention. 

Referring specifically to Rgures 2 and 6, anti- 
rotation device 20 is formed as an Oldham cou- 
pling which reciprocates vertically with respect to so 
the crankcase 30 and is modified, as compared to 
a conventional Oldham coupling, by extending the 
lowermost key 22 so that it defines a piston. 
Key/piston 22 is reciprocatably received in piston 
bore 30-1 which is formed in crankcase 30. Bore 55 
30-1 is in fluid communication with oil sump 50 via 
bore 30-2 and fluid diode 24 which is a device 
having a different flow resistance in opposite direc- 



tions of flow such that fluid diode 24 defines the 
suction port. Similarly, bore 30-1 is in fluid commu- 
nication with bore 30-3 which is connected to radial 
bore 30-4 containing fluid diode 26 which defines 
the discharge port. 

Referring now to Figure 2. radial bore 30-4 
intersects with and terminates at axial bore 30-5. 
One end of axial bore 30-5 terminates at annular 
groove 30-6 which faces orbiting scroll 18. The 
other end of bore 30-5 intersects radial bore 30-7. 
Radial bore 30-7 terminates at radial. bore 42-1 
which extends through bearing 42. An annular 
groove 32-1 is formed in crankshaft 32 opposite 
bore 42-1. An axial bore 32-3 is formed in crank- 
shaft 32 and extends for its length. Bore 32-3 is 
connected to groove 32-1 via generally radial bore 
32-2 and is connected to bearing 40 via radial bore 
32-4. 

In operation, Oldham coupling. 20 reciprocates 
up and down due to its coaction with crankcase 30 
and orbiting scroll 18. As Oldham coupling 20 
reciprocates key/piston 22 which is received in and 
coacts with bore 30-1 drawing oil from the sump 50 
via fluid diode 24 and bore 30-2 and discharging it 
via bores 30-3 and 4 and fluid diode 26 into bore 
30-5 at an elevated pressure which is sufficient to 
feed the oil to any place in the shell 12 without 
requiring a further pressure boost. Specifically, 
bore 30-5 is fluidly connected to annular groove 
30-6 at the interface between orbiting scroll 18 and 
crankcase 30. The pressure of the oil is sufficient 
to fill groove 30-^6 and thereby provide lubrication 
between the orbiting scroll 18 and crankcase 30. 
Oil supplied to bore 30-5 also passes via bores 30- 
7 and 42-1 into groove 32-1 which fills with oil and 
provides lubrication between bearing 42 and crank- 
shaft 32. A portion of the oil supplied to groove 32- 
1 is supplied to bore 32-3 via bore 32-2. The oil 
supplied to bore 32-3 is divided. One portion flows 
into the cavity defined by bore 32-5 of crankcase 
32 which contains boss 18-1 of orbiting scroll 18 
and bushing or sliding block 44. The other portion 
of the oil is supplied to bearing 40 via bore 32-4. 
Since the oil is only being pumped several inches, 
theres is no need for a centrifugal boost. 

Although a preferred embodiment of the 
present invention has been illustrated and de- 
scribed, other changes will occur to those skilled in 
the art. For example, key 22 could have a different 
cross section such as circular. It is therefore in- 
tended that the present invention is to be limited 
only by the scope of the appended claims. 



Claims 

1. In a hermetic horizontal scroll compressor 
including a shell containing a fixed and an orbiting 
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scrofl. a crankcase, a crankshaft, bearings for sup- 
porting said cr-H' -shaft, means for driving said 
crankshaft, an c.rrrotation means for limiting said 
orbiting scroll to orbiting motion and an oil sump, a 
lubrication system comprising: 5 
a piston bore (30-1) in fluid communication with 
said oil sump; 

piston means (22) integral with said anti-rotation 
means and reciprocatably located in said piston 
bore; ,q 
a lubrication distribution means (30-4) in fluid com- 
munication with said piston bore for delivering oil to 
lubricate said ortDiting scroll, said crankshaft and 
said bearings whereby when said anti-rotation 
means is caused to move said piston means recip- 75 
rocates in said piston bore and thereby pumps oil 
from said sump to said lubrication distribution 
means. 

2. In a henmetic horizontal scroll compressor 
Including a shell defining an oil sump, a fixed and 20 
an orbiting scroll, a crankcase, a crankshaft, bear- 
ings and anti-rotation structure, a lubrication sys- 
tem comprising: a vertically extending radial piston 
bore (30-1) formed in said crankcase and which 
extends upwardly from said shell; a piston (22) 25 
integral with said anti-rotation means and re- 
ciprocatably located in said piston bore; lubrication 
distribution structure (30-4) for supplying oil to pro- 
vide lubrication between said ori^iting scroll and 
said crankcase and to said bearings; a first fluid 30 
path (30-2) between said oil sump and said piston 
bore and defining a suction supply line for sup- 
plying oil to said piston bore; a second fluid path 
(30-3) between said piston bore and said lubrica- 
tion distribution structure and defining a discharge 35 
line for supplying oil to said lubrication distribution 
structure. 

3. The lubrication system of claim 2 wherein 
said lubrication distribution structure is at least par- 
tially kDcated in said crankcase. 40 
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0 Horizontal scroll compressor. 

@ A hermetic horizontal scroll compressor (10) 
uses the motion of the Oldham coupling (20) to 
pump oil from the sump to a lubrication distribution 
system for the scroll compressor (10). 
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